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Sir: 

This invention relates to a multilayer system and its production. Multilayer 
systems, such as those used as mirrors in the extreme ultraviolet wavelength range, 
suffer contamination or oxidation during storage in air and in long-time operation, i.e. 
when exposed to EUV radiation in a vacuum environment with certain partial 
pressures of water or oxygen, which causes a serious reduction in reflectivity. The 
multilayer system according to the invention will have a long life with constantly high 
reflectivity. Their reflectivity can be enhanced by barrier layers. The multilayer 
systems according to the invention have protective layers comprising iridium. The 
multilayer systems according to the invention are produced by direct, ion-beam- 
supported growth of the respective layer. The multilayer systems according to the 
invention are not only resistant to contamination and oxidation, but can also be 
cleaned, if necessary, without losing reflectivity. Because of their long life with 



constantly high reflectivity, they are particularly suitable for use in semiconductor 
lithography in the soft X-ray range or extreme ultraviolet wavelength range. 
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hereby cites as a means of complying with the duty of disclosure set forth in 37 
C.F.R. §1.56, the following patents and/or documents, copies enclosed, which 
the Examiner should consider with respect to the above-identified United States 
Patent Application: 



U.S. DOCUMENTS 



I1ATCMT /PVAPI IRAriVIT 

PATENT/DOCUMENT NO. 


DATE 


INVENTOR 


5,052,033 


September 1 991 


Ikeda et al. 


5, 265, 1 43 


November 1 993 


Early et al. 


o,433,988 


July 1 8, 1 995 


Fukuda et al. 


5,760,981 


June 2, 1998 


Gillich 


.. 5,958,605 


September 1999 


Montcalm et al. 


5,310,603 


May 10, 1994 


Fukuda et al. 


6,160,867 


December 2000 


Murakami 


FOREIGN DOCUMENTS 


PATENT/DOCUMENT NO. 


DATE 


COUNTRY 


WO 99/24851 


May 20, 1999 


WIPO 


08122496 


May 17, 1996 


JP 


06273596 


September 30, 1 994 


JP 


1 065 568 A2 


January 3, 2001 


EP 


ARTICLES 


J.H. Underwood et al., Tarnishing of Mo/Si multilayer x-ray mirrors, Applied 
Optics, vol. 32, 1993, p. 6985-6990 


C. Montcalm et al.. Multilayer reflective coatings for extreme-ultraviolet 
lithography, SPIE, vol. 3331, (1998) p. 42-51 


M. Cilia et al., Ni/Si based multilayer for the reflection of soft x rays in the 
"water window", J. Appl-Phys., 82 (9), 1997, p. 4137-4142 


H. Takenaka et al. Design and fabrication of highly heat-resistant Mo/Si 
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of ion etching and ion assisted deposition, Applied Surface Science 47 
(1991) p 251-260 



Copies of the publications are included for the express purpose of providing 
the Patent and Trademark Office with an ample opportunity to evaluate the same 
and to arrive at an independent assessment of their materiality, if any, with regard 
to the examination of the application. 



In reviewing the enclosed copies of the above publications, the Examiner is 
requested to ignore any underscoring or highlighting which may appear because 
such markings may or may not have any relationship to the subject matter of the 
above-identified application. The copies being submitted with this Information 
Disclosure Statement are the best copies available at this time. 

An examination of the present application considering the above documents 
is requested. 
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